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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fomns the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 18-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harada et al (JP 2000-345314 English Machine Translation) in view of Herbst- 
Dederichs (PGPB 2004/0069141). 

Harada teaches a sprayed coating comprising chromium carbide particles, a 
matrix metal of Ni which has a porosity of less than 1 .2% and a hardness of greater 
than or equal to 1 000 Hv (abs.). Harada is silent to the objects being coated as well as 
-the particle size and pore diameter; however it does teach that the member which is 
coated has desirable properties of hardness and wear resistance. 

Herbst-Dederichs teaches high-speed flame spraying of a chromium carbide 
containing powder mixture to form an abrasion and wear resistant protective coating on 
a piston ring (par[0001-0002]). Herbst-Dederichs further teaches that the coating 
comprises chromium carbide particles having a particle size of less than 3 |xm and a 
metal matrix of Ni-Cr alloy (par[0006]). HeriDst-Dederichs further teaches that by limiting 
the size of the carbide particles to less than 3 |xm, the carbide outbreal< is lowered, the 
risk of cracking Is minimized and internal stresses In the carbide are reduced 
(par[0007]). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have applied the teachings of Herbst-Dederichs to the spray coated 
member of Harada wherein the carbide particle size is limited to less than 3 ^im in order 
to reduce the risk of cracking and lower the internal stresses in the protective coating. 
Furthermore, it would have been obvious to one of ordinary skill in the art that the 
coating of Harada could be suitably employed as a protective coating for a piston ring 
such as was described by Herbst-Dederichs with a reasonable expectation of success. 

Regarding the limitation that the coated piston is combined with a cylinder liner of 
cast iron, the use of cast iron cylinder liners in conjunction with piston rings are known in 
the art. It would have been obvious to have selected a liner composed of a 
conventional material to use with the piston ring of Harada as modified by Herbst- 
Dederichs. 

Regarding the limitation that the tensile strength of the liner be less than 300 
Mpa, it would have been obvious to one of ordinary skill in the art at the time of the 
invention have selected any conventional cylinderliner material including cast iron 
liners. Absent a teaching of the criticality or showing of unexpected results from the 
tensile strength of the liner being within the claimed range, it would not provide a 
patentable distinction over the prior art since most conventional cast iron material have 
strengths within the claimed range. 

Regarding the limitation that the average pore diameter be less than 10 \im, 
given that the particle size is limited to 3 ^m or less, it would be reasonable to expect 
the size of the pores remaining in the formed coating would not be sufficiently greater 
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than the size of the particles being used (i.e. less than 3 urn) since holes large than this 
size would likely be filled by the particles during formation of the coating. 

Regarding claim 19, as was set forth above the hardness of the coating of 
Harada as modified by Herbst-Dederichs has a hardness of in excess of 700 Hv. 
Regarding the limitation that the standard deviation for the hardness be within the 
claimed range, absent evidence to the contrary, the hardness of the coating is 
considered to be within the claimed range since the formed coating is intended to have 
homogenous properties. 

Regarding claims 20 and 28-29, the coating of Harada as modified by Herbst- 
Dederichs would meet the limitation of being coated on at least the outer peripheral 
surface (Figure 1 of Herbst-Dederichs). Furthermore, Harada teaches that a second 
phase metal such as Mo, may be contained in the metal and that the first phase exists 
in greater amounts than the second phase material given that the Chromium carbide 
and Ni metal matrix comprise at least 55 wt% combined (50 % CrC + 5% Ni) and could 
comprise up to 100% (95-50 % CrC + 5-50% Ni respectively) (abs). 

Regarding claim 21 , as was set forth above the first phase containing CrC and Ni 
matrix comprise between at least 55 wt% to 100 wt% of the coating, which completely 
encompasses the claimed range of between 60% to 95% of the coating. 

Regarding claims 22-25, the coating of Harada as modified by Herbst-Dederichs 
meets the claim limitations wherein the carbide particle size is less than 3 \irr\, the 
average pore diameter being less than 3 \irr\ and the porosity is less than 1 .2%. 
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Regarding claim 26, the references are silent to the surface roughness of the 
coating however given that the coating uses the same materials have the same particle 
sizes being deposited by the same sprayed process as what is claimed, it would be 
reasonable to expect that the surface roughness of the formed coating would be within 
the range of less than 4 \m\ Rz. 

Regarding claim 27, Herbst-Dederichs teaches that primary chromium carbide 
particles are prefered however it does teach that dendritic carbides can be formed in 
the coating by using conventional materials and spraying methods (par[0007]). 
Although Herbst-Dederichs teaches away from what it claimed, the disclosure would 
make it obvious to one of ordinary skill in the art at the time of the invention as to how 
form dendritic carbides in the coating. 

Regarding claims 30 and 32, the use of an HVOF spraying method such as is 
taught by Herbst-Dederichs (par[0002]) would meet the limitation of rapidly solidifying a 
melt of the matrix metal containing the chromium carbide particles as well as meeting 
the limitation of claim 32 that the spraying method is an HVOF process. 

Regarding claim 31, Herbst-Dederichs teaches that the composite powders 
comprising chromium carbide and the matrix metals are formed into agglomerated 
powders which are sintered 

Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Jason L. Savage whose telephone number is 571-272- 
1542. The examiner can normally be reached on M-F 6:30-4:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Deborah Jones can be reached on 571-272-1535. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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